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(54) DATA COMMUNICATION CONTROL SYSTEM, TRANSMITTER AND TRANSMISSION 
METHOD 

(57) Abstract* 

PROBLEM TO BE SOLVED: To guarantee a data \ 
communication quality corresponding to the kind of data to 
be transmitted. 

SOLUTION: An encoded modulation system is selected and 
used corresponding to a receiving quality estimate value 
reported from a portable telephone set 3 and the data kind 
of a transmitting signal D1 5 to be transmitted to the 
relevant portable telephone set 3 so that the transmitting 
signal D1 5 can be modulated and transmitted with the 
data communication quality predicted to be requested by 
the portable telephone set 3. 
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r$ k a if z> r- 9 iiMn°pK i m'®th7---9 mmm® -> 
±%mmm>h-§:m Ltz^mr- 9 izm^^x±%mm 

m^mm-t-<$±t-ZT'-9<Dmmr-fcztzZcmij3:zm 10 
ti, mm$£mttx^mr-9immixmm-fzz 
tiz&t) ±&-r- 9 mms,%. zm&m izmm-t h ±ieii 

-tfi&m^mm-f^ § ±mt- 9 <r>m.mzfc t x±u 

f 20 

in** 3] ±ie^««(±, 

±:f£intn a «Rt LTT---9izm(vmmte.zmmtz>w,& 

•lite.}: >m£*fjEte£±l2}i5&£*t LTfflv^Ct 
tic J: ^#£«IEM£±fe}f5E*§*t LTfflv^:^ 

#m t -r ^ 1 tc ietto t--- ^ -> ^. x ^ o 

v > X fit 5e £ ft -tl SiHtg& \z tt £ £ff!£*cD#i5E 

vmmizfcctz&mttZMfci.. mm^m^xmm 

vzftnztizx <o&fzmiEm*±%m7£mmt Lxm 

ia**7] ±mmm^mt. 
±.mmmshnt LXT-?{z&<omm&z , &$i-fzw>& 
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ztizsno&fzmiEmzjitmjE.gi&t Lxm^zzt 
amt-tz 5 iz$i^.<Dmmm 0 

[fit** 8] ±!£§IJ»#e<±, 

±ie£«i»^sft£ft£±ie$«sg£ag'§:fi 

®« <fc 19 t t & h <fc -9 n±ie*^#it «■ ft n z 

[»*^9] m^.n^mmmx^mi-tz^mr- 9 iz 
&^\*xmfc2tttz±mMm&iz$>v2,-%:mmm<7>m7E. 

<om.miz&ctz%cmttzm7E.L. mwimttx^m 
r- 9 z $m l xmm-t * z t u«t *) ±mr- 9 mms, 
w*m.fc#iizu'®irm\m*7- y rt t 

[lf*«l 0] ±MW®*7-y-?Xi±, 

v»* £ t zzmt-tzmim. 9 ^ie»<7>i§M*ffio 

Kl±, ±ISS«^«baai$ft^±f5§^lR^fiteS: 

z&mt?zm*m9tzum.<7>mmij&<, 

l 2 ] ±%i®mx t y y'Xit. 

(i> ±ies«tn^f>iiSi$ft^±ies«flSs^^KSM 

^® t -r z> mizm. 9 tcie«<os^a 0 
[0001] 

iilS -> x t- a tcjgffl L T»S & *> co ^> o 
[0 0 0 2 J 

«^issl. Lx<Dmftw.mmtfMm*m<omi> 

[0003] z<dx 1 ^-t^-Mr^mm-y^T-Aizii 
x-g:mmm<o&tifzm^w.mmizn itiif- 19 ^ 
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$Mimtim%.irzztizxi), &is&mizfo£tzm& 

[0 0 0 4] 

[0 0 0 5] L^L^A ? f>^*0-t:;U7-te^iifl->^ 
f- ? (llttWS t £ it % v - 1 £ »j , SMITVBtt 

[0 0 0 6] Z<D£ n ^iSlTtiot *> , &5fc<7>-fc;u 

- 9 ildSM^ffcaE L#T nfc v* fc v» -9 Fo^# J £> o fc„ 
[0 0 0 7] *:%Wl±Ja±0*S-#lgLT^$ixfc(>0 

ffiSEL#^f---^ii«$ijai->*f- a. 

&£Jt?i?L<fc -7 t1"4 i><OX'$>i> 0 
[0 0 0 8] 

HUB «r»*-f 4 fc*<0^ft] ***M*fJttfc-r*& 

mm$kfr b m^mmni * mx gm? z 
t <r> m a it * f--- * iiffip n n g zmw-fzr-* mmm 

m v * -f A K v> r , aHS8$tf» <b§«L fc^fSf*- * K 
«lf&1-4i£<I«i £Ktt4 i 9 Ct4, 

[ooo9] &mmfrbM%\2titz%:mmmRu t mm i %: 

t^SOL/wf'-^aMnriS-Cf'-^SrgESILT^ 
[0 0 10] 

[0011] (1) *^7-MIf">Xf 
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imm-sXT^t LT<o-fc;U7-tei&;§{«->x-f 

WSlSfiTUij. IfiEi*^ 2 KCCjjlf IBtt 3 HT« 
if- * , * r- V - 5 > 7t- 9 , mWi$.<7) 9'^>u- 

[0012] ( i - 1 ) se^msHSoEB&fli* 

S-ttrTVftlO^^LtfflL^ C^^^^g-f-D 
1 t LTi£*«#ffl»l 1 *fl-LTi6&tt»l 2^tas 

[0 0 13] &i£S£SGl 2I±, £««*D 1 U**LTW 

xJ^ftjatk^so^^^ h7Aasa:tkft.a*JiL, * 

D3ff- ?%M&-g-|g 1 5 RO^fln^K*^ 1 6 ^ 
[0 0 14] i*f->»««a*»l 3(±, tWJ^-ir* 

wmzm-i-z tiz£-?xm®r-?T>4 iasi, 

$:CPU(Central Processing Ur»it)S^"C^4SIJSlS15 
1 4^ffii-4. 

[0 0 15] tllftffil 4«±, W|f'-^D4KlDtTf 

-*mK8&n \ 5 tz * tt St'-^ 

gc 1 5-^iiai-t4o 

[0 0 16] JMM5twJ4, »J«!Si5 1 4(±*IJffl)'r'-^D4 

M-^-D 5 t LTiiStJ-r-5. J: •? ^^SiLTV^„ 
[0 0 1 7] f-^aia^Sl 514, KJt/K^^" 

D5uj6i:?t:a»iaa*s:, afMSitti-fft 
7. ;u f-?D3 ^«pM3i?i tra^ktea-r 4 i t tc i 

[ooi8] ^m&Km^ui 6 a. mftnni 2&b 

*$*Lfe/M -> L < tta- »f^-V7.;l/f* 

-?D3 tltn^X^maxi,^^ n 7 + 

[0 0 19] ii-CSM« a D S*5Ea51 6t±> -3-— ff-^r 
^;uf'-^D3<7)^rteu#t>fj-f, /Ud 7 h->>**;p 

[0 0 2 0] §mp°Ke*y bf*ASCl 7I±, &1&m>2'^ 
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ft« 2 0 (= <t o Tft^it-fZ, ZtlZ£*)&b tltzmi£& 
m^- 9 D 7 U» LT 3 e -y h 0£«AIW%l»*^- 
* D 6 *«FA1-« CI •J^^isfl^'- ?D8 £±jft 

[0021] £ zx-gmshnmmU i 6 1±, 3 tr* hs 

I 0 0 2 2 1 3?HgC 1 8 14, mJH&mr- 9 D 8 \Zft L 
T#!lx.l£QP S K(Quadrature Phase Shift Keying)^ 
•M&SfcttU *<r>m&%bixZ&&r-9T>9*jm 
«E1 9-N&aS-r&o £tfcffil 9(4, jE«-f-^D9UW 

*<^»*» &*t* d i o imftm&mu 1 

[0 0 2 3] ( 1 - 2 ) gJfeJiO@g&«j£ 
H3U^-Ti:T»w*»JB2tt, ft* «&K 3 4> <? j£« ? 
ttTt^iUMM-^-D 1 0 5:7^ft2 4 £tf-LT§H 

u wtL$r«*5:««-f-D i 1 1 Lrm^m^mu2 3 

[0 0 2 4] i£J£ifcg&2 7 (4, Sf*S:««-9-D 1 1 K*t 

i 2 £«iia$2 8-N.ism-r^o 

[0 0 2 5] mPSP 2 8 14, i*§ff- ^ D 1 2 ICW 
t T Q P S K ®M>®M * n? Z t \z 4 o r«Hir«BIR 3 
WSfSIf- ?D8 tCffl *S-*-4SB5tS*flrf- * D 1 3 

--Tr'-?}ftaiSP3 3^m-f^ 0 
[0026] vr- ^ttma 3 3 (4. 

f-^D130l *>§{t^— if -T- ?D33 ^atB U 
i*t£«-f-a5 3 4^j8Sm-r*« «-9-»3 4(4, Sflli- 

■rr-?D3 3 u %kohb (H**r) ^as 

[0 0 2 7] f§Sft'7 h«iii6&2 9(4, «*§tf 
- * D 1 3 <D ? *. 3 kf y h T-ftS *LfcS«a JMtSfeB* 

aaiu -tt?rsij«iffl54 oo5r«n D 0 ®«iEa53 o^«m 

-Tie 

[0 0 2 8] £lft« 2 (iftfflMStit 3 <b COSI* 

u(&tra«i--c*as«fi-?-D 1 5 *aeflF*fl:sEfi» 
m%.M 3 2 -c-14, ^im«-^D 1 5 amtsr- 9, xmj 
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■€-0*l1c»**^'-i'*SHfl5c«*fll*D 1 6 t LXm 

®U4 oo$«srhije«3 o-^igai-r^o 

[0 0 2 9] «flN&KWIE«3 0(4, £flNS*fcr-y hffl 

r vr- 9 3 2 s *tfc f--- * aa*y 

5e*s*«-§-D 1 6 uat^^TaK^flraK****^- 

<9, -e<7)miE^« : ^«iE^*T---5'D 1 7 t LTCPU 
[0 0 3 0] S3RSG3 1 14, £«q a n gtiIEaS3 0^«btt 

tttzmiEm^f- 9 d 1 7 {zm-o'^rm&w^m 

[0 0 3 1 ] iiTl4Cft4 ; 5i:, 
gC2 1 ICi»v»TaiRir«ifir«F*fl:««*ftfc LtlK- 
K0, *-KlSir*-K2 0 3*«|3jqfftL, fflF^ffc 
20 gEP^e- K»se«-5-D 1 8 (C4 K0 3&*»je$#lfc 

^(-(4A^J-f-5' 1 t* v KzitLT%Slf y h^l \£ 
v httmZn.ZR= l/2flF*ffc*S:aW f QP SKfl 

jAoa#*tfflv> < *-ki *««5e$^fc»'fric»4A 

t}T-9 1 fcf ;/ MC*tLT%«Vf y h* s l E*y MtSDS 
tt^, R = 1 / 2 ^F-^-fb^SS-tf 1 6 - Q AM(Quadratur 
e Amplitude Modulation)^Si:^5£<0&8.£--t2-£fflv>, * 
- K 2 *«Jg5eJ§56 $ itfc»-&U 14 A* x - ^ 3 v MC 

ttLT^fie^ h*n e-y b#*n$tt^R = 3/4^ 

6-QAMSEP^S:Oift-6~*«rfflv»*J:^ 

[0 0 3 2] -cotl-g-, H5 (A) (C^1-4^tcQPS 
K^P^T*(4^ft$ft^2 b*y hf-^il 
;H:v 7 tf V^U H5 (B) lZ7jk-f£o (C 1 6 -QA 
M^P^T-(4 4 If y h t* — ^lv> tf > 

i-^z Lfzm^izitmm^zmmwm^r- ^*(4q p 

SKt^Si ») t 1 6-QAM^P*S:(0^#< * 

So 

[0 0 3 3] L^L^tJ^ 1 6 -QAMtSHfli, 
40 Q P S KSEP^fcJtttLfc»-S-U*->>.if*«OE« 
< * S O T% > > **7W*lj5e* ^TBgtt^ < ^ « 

[0 0 3 4] -f't*?-t>T'-^eill*<0|5|^t LT(4, R 
= l/2^1b^S0 f QPSK^P^, R=l/2 
O«HHk**2l0 r l 6-QAMgEIB^S:, R = 3/4^f 

-f-ifc^s.ffi 6-QAM®.mtt<oiimx'T-9nm 

S*^*(-#< W„ 

[0 0 3 5] ifcJI^WA^O^t LT(4, R=3 
/4Off*ft*AR0 ( l R= 1 / 

50 2 0ff*ftJ*»» f l 6 -QAMtiM, R= 1/2 
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[0 0 3 6] SoT«!»3 1 l±. S<ln D pKttiESi5 3 0 
#14 5: IS] ± L » Z> 1 *) t c & $ ft r ^ * o 

[0037] her±, n 6 izm-t a n (cssam^nr 

*-r-*D 1 4<4, 3 fcf -y h«j£Or'-? 
£«ppgflt5Elg<0 ^ 5 -y * U > v*2 0 [dB] <D*§£- 
\Z\U S«SRitjet(r*^'- ?D 1 4 H\,z 2 . 5 [dB]co 

[0038] ^a^m&sm^m^r-^D 1 4<±, - 

2 0.0 [dB]-C*&£ t ^* f <£»(&OS<§Q t aS**«<>*^ 

-c* «k o [dB] A^teo aesK«<« t & 

SFT** -5 d b Z m L X v>£ „ 

[0 0 3 9] ffilxIfSltfi JHtjeft*?'- ^D14* ? 

T0OOJ S«p D B K*«tt^- 1 7. 6 

[dB]--2 0. 0[dB]<7)^ffl-r-*)-5>^ fc£*U <gr«p°p 

ffip°®«5t«* s - 15. 1 [dB] --17. 5 [dB]<7>mm 
t*5ii:S:f U JJlTBI*ULr n 1 1J tT8tt 
S<7)S:«ppS*^*-r- ?D1 4 i) t 2 . 5 [dB]<7><fg^ 

[0 0 4 0] ^i?i:SfSSIMff-?D14 
(4 3t'yF mWLXh Z>tzlb\Z2. 5 [dB] Oflf i tz$t 

mshnm^mt * *> , c<oii 3 1 

fi»°nlf #)6t 4 ^ t ^f^j; W?)T\ 2. 5[d 

B]f)g<!)fi-t«:fi» a oft^*f- ?D14 IC**J£ 

[0 0 4 1 ] -T 3 1 l±, 0!lxlf^:ffin a p«a 
5ei^*f-*-^D 1 4* TO 0 0J T'*o7t*-&, - 1 * 
Mapping_SIR=under_limit+ Aq • 
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*7. 6[dB]--2 0. 0 [dB]<O^HcO*^lT**^.- 1 
8. 7 5[dB]^5:fi n D n g*5c1ti:L.T|2^-r^J:-9U^ 

[0 0 4 2] t ^^X^mShnniE^3 0T-(4, fifiEfS 

ff-j'Di 7 ztttictzmz, T--9mmn < mU3 2 

TttiE***?'- * D 1 7*±«t4J:iU4SnT^ 
[0 0 4 3] 1-^^*>Smp°p®MIEg5 3 0 li, MJE^* 

U2 9^h^^fitz^m&nmmm^kr-9D 1. 41: 

fi^CtlCtlK Iiffai*^*7'-?D144 

[0044] mm±. %ms>nniEu 3 0 \*r- 9mm 

*IJ5eiS*«-^D 1 6 Ugo-i^TiiHtft-f-D 1 5*tf!lx.l£ 

20 £S{§p D pe3i5Eli£2. 5[dB]OffiO*^«*^*«=5r 
[0 0 4 5] £^KttLT£«&WtjE»3 014, ■f- 

^s*«5t^*M-§-D 1 6 izg-o-^xmrnm^D 1 5** 

CTx-lf^dM-^O-r^X hf-^J^ihiiT'-:^ 

JHiSett*?*- ?D14 tcj3tt££«p D p»£t5£<i£- 2 . 
5 [dB]<7>fSO«t»^^<b Affft^-/7 h ■*■*»£ fcfi 1 

50 

[0 0 4 6] *»±, £ftn D pg«iEg&3 0l±3H§1--<# 
Sl^M-^-Dl 5<7)f-? ICJE& C S7nffiData_Qos 

[0 0 4 7] 
[ftl] 

report_value+ Aq/N • DataJJos 



[0 0 4 8] t-Sfeo TSfSSIgeff- ?D14C 

[0 0 4 9] i iT*Mapping_SIRi:(4, fi*#lt-f£w 
tCi <9#<btL/-«IE<lt l *l), under.limittiifi?- 
it^'f^-A v 9 l^y-yizmt^TWim. (-2 0. 0[d 
B]) <7>ZtX'2>*). Aqtltmi^tXT-y-rifc (Z<7)tg, 
2 . 5 [dB]) Wit T** , report_valuet l±-§:f§ 
p D »SI^*7'- ^ D 1 4 HiJlt^$Mp°p®*S«T-* 
I), Data_0osi:l±iiffi«-f-D 1 5 iztilfi, T- ?mm<0 
&%mz&ZXWi.'£.21Xtzm<7>C.tX$>Z> 0 50 



(1) 

[0 0 5 0] report_valuet LT/T?^§f „ D n Sit 
&MLT-9D 1 4iZiSl}Zg : m3,'RmM&. TOO 

oj - n i u st-<o8iiff«u roooj = 

roj . roou = ru, ro 1 oj = r2j 

n i u = r s j t lt 2 ib 1 oanst=sj«u 

Ttft, (1) *UftAS*t*J:-9U*S*Lrv»* 0 
[0 0 5 1] ifwData.Qost LT^^tt^lii: LT 
14, flBfcJKKJ&C-caB'f-** 1 ro J . ^f>;-5> 

T2J . S^-pt-^co-r^X Ht'-^tS* T3J fcKjgS 
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[0 0 5 2] Mz_i£, -g:fin a ngffi5ES^f-'- ^D14# 
TO 0 1 J U<0i#-£-<DiIiRg&3 i ^e^l-^MiEflO 
Sffp°Kif^ttt LTI±, -1 6. 2 5[dB]) 

roj <DmmT---9X'*>zm&s s«n D pRMiEa5 3 oi± 

(1) ^(C^oTS^#Jt^ife1-^ttiJ: »K -17. 
5 0[dB]cOMlEtt (Mapping_SIR) m-i^fl 

[0 0 5 3] Z\<T>Z n (;S«n°p®MIEgp3 0(i, 3Hg« 
fDl 5 0f-?H^fM fOj OiiKr---^T** 
(1 ) St:fi£c»Tm^#it^S^SS-ti tCi 
•)> ^^^^95 3 1 T*T-*-^««tt0^^^ft^ 

§iagt^*f'- ? d l 4 
K.fctt<5>'g:<I,SSit7Ete£ 2. 5 [dB]coi)iO^L"(t5&^ 

[0 0 5 4] ng«{C$fap°p T-'- * D 1 4 

r o o i j ( ^ <r)m*k(r>M$m 3 1 ^^i-^^iE^o 

$^Ip D p®«^fflt LT!±. -16. 25 [dB]) T*&* 
#\ ii'frt'-^ilHHt^-D 1 5<0f-^ii/!i*IM 
r 3 J Ox** Y7*-9X'$>Z>m-&. MiKU 3 1 fiiilS 

x\ (1) ^z^xm^mfimirztizxt), -1 

5. 6 2 5[dB]<7)MiEtt (Mapping_SIR) ^It^' 
[0 0 5 5] -OJt^fcSfsn^KlijOU 0 (±, 

toi so-f-^tt^eBfcjg r 3 J Ox** vr-9 

X'&Z,m&. (1) ^t-^oTS^tt^S^Jfe-t- i: 

icto, ^6i)(c^a53 1 x-r- 9nmm.<r>^-mB 

?D14 K;fclt&$«,Fpg}t5ete£ 2 . 5 [dB] 
[0 0 5 6] ZfUZi t)MjRU3 1 (4, ( 1 ) #.\Zfe<? 

xm^ftifyimzm-tzuzs: vmbKtzmE&gzT--- 

9D1 7 IzfcCxft-StimmttiMIR-i-ZtK 

muzfji-tx 9 izMz-immmiEms- 1 7 [dB]& 

Tr*Jbitii:ii<- Koor = 1 / 2 W-^ltttRif 
Q P S K^il^:£o&-£--££jS#;u l^WIEtt^- 1 
7 [dB] £j@x.- 6 [dBmTT-** t § Ktt-t- K 1 OR 
= 1/2 ^-ft^SU^ 1 6 - QAMfH^Swa-^ 
SriS^U ^KMiE^-6[dB]^®^^t # tcfi^e — 
K2CDR=3/4^-f|:^S^l 

£ Z> <fc -? tc & $ fix v o 

[0 0 5 7] 8£o-CjI4Rg|S3 1 {±, ±^L7t:J:d 
p°pS«^*7'-^D 1 4*» TO 0 1 J COi^l 
jEm^ffla c 5«fll5£ffit LTJ±, -16.2 5 [dB]) X 



(6) # ffi 2003-174485 

70 

*^t#(Cli, ^Si-t- K 1 OR= 1 / 2 ^nf-ffc^S. 

#\ jMff i"^#iiftfl^-D l 5 <nr- ?mmt> v &Jcm 
roj OillSf-'-* Xh ( 1 ) 5$tc&oTfi<^ 
ftttSrifcl-Ctm: »)f»f>*i7t- 1 7. 5 0[dB]OffiIE 
S*f-?D1 7 iZ&ttz*- K0OR = 1 /2^-f-ft 

^Si^Q P s K&mttiMiRi-z ;tci^o 

[0 0 5 8] ZtUZ£ t)M$m3 1 (i, ffi:5fcj£Oj£5v>:iI 
ISx- H^otf-^l) < feiH L £ 7 t Lfz 

-9D17 (-17. 5 0[dB]) ^itHatf-?! 
jg?140?§Jt^- K0OR = 1 /2W^-1tJj3:RU ! QP S 
K^p^?:jliRi-^C t^T-§£OT% S«!gilgO^ 
^tfMtfDl 5 0x--?ttjg(;j£C;f:£g&?f-§- 

[0 0 5 9] H 8 J: -9 IZ&fcft^it^mU 2 1 

(4, iliRSB3 1 frh<r>$tm*- KJt^ft-f-D 1 8 izfct 
XH v+mm 5StT3 eogiBBfcfri^&^J:? 

[0 0 6 0] ^fll-i 0SS^jfc'3EPgp2 i(±, %tm 
K^«-^D 1 8 Kl£CT#-5Hfc|H]l&3 TSCfQP 
S K^P@K3 8 ?r^L.^^H(±, K0OR = 
1 / 2 fr-f-ffc^s^Rtf Q P S K^iM^a^Cfto 
*cfr*1timtBimt:XfTL* KJt36«*D 1 8 

t^o*^Tf?-f-fbleI8&3 91^1 6 - Q AM^HKaJBS 4 
O^l^LAc^CIt, -=6- Kl <0R= 1 /2^VOi 
6-QAMSE«*S;Oiift-fr*t=!j&->fc«F*fl:SE 
WteafcHWU KJg^-f-D 1 8 U*^v»r 

^0 ^-fbllK4 125.^1 6-QAM^P!llK4 2 £SKL 
fc»-frU«±, *-K2<OR = 3/4ffftMMl 6 

[0061] -eofe*, ajow^fb *p» 2 1 1±, sim 

e-^-D 1 5 fcJtLTSEH*- KSS^D 1 8 (CJC&CTt 

fc&lSU -^*l£tfcl35 2 2^ai1-^> 0 
[0 0 6 2] i/c«*?gi5 3 1 (i, KJ&^M-f-D 
1 8 immr , -9$Li8.&2 5l,zMLXl>m&LXi3t), 

40 mmmm*- K*Bje«*D 1 8 icj: orajeftHHCKM 
ss2 i^»^L3tw-9-ffcaE«i*s:t«Mif«B«i3^a» 

[0 0 6 3] -fUt>%m%r r - 9 ±WLU2 5 (i N 

-S»^*<D> •y-fc-v£©J«lT'-:5'D2 1 t Lt«U 

[0 0 6 4] W-^-it^mU 2 6 14, H»f- ^ 2 1 K*f 
LT7 ! 7^;^^t LX^&fcibhtitzffifeffitft^itgcm 
&m£ML. f <0^*# c, If - ? D 2 2 * 
50 &ffcgC2 2^aii-^ 0 



-6- 



11 

[oo65i c zx-mm%m7'- ?D22i±, mmm 2 
a vmmm&m 3 1 xmm + * * *> l tss s 

iiJ:Ti:i7W-Aft (0.667 [msec]) 

[0 0 6 6 J 2»i, W»8e«T'-*'D2 2 IZit 

ft* f-?D2 3 £^<£<i* 

«M?M y-t-vf-?D2 4 fc LTiflB«3^S 

[0 0 6 7J 3 (B2) l±, tt» 

p« y -fc- -/f- ?D 2 4 5rSfL Ti£«:tt»31 % ftf3« 

^■fkfea-f* itKin, 2 oaicWftSEPSiJ 

2 1 I- «fc o Xfttetlfzft-Sr'lt&mJjjZZTri-fmWI-'r * 
?D4 £«tc L, *ifei!5 2 Wff»ffcJE«*«tit 

[0 0 6 8] f^f, SttfcSB 2 2 l±Sl&^-f-fb^Pffl5 2 

i h m&ztifzmmr- ?D2 o iztttx b&ig&n 

XfTyf-i-2 4 Sr^-LTJ---<f^-Y?-;PT'-^D2 6 t 

[0069] (i -3) -gmFnR&TzmRVT-rmm 

«3li§f„ D n fita 1 6 T*5eLJt:e»ttKiHt4« 

*w«-9-«*Jt**flra*it3ett*-f'-^D 6 tU7 
[0070] itt^JtLTXT- y yspi 1 {Z&^xm 

oo«p^m^^$«D D pe#«tt^ttttsL, *wf7 

ys P 1 2-^S^x, 

[0 0 7 1] Xf'y/SPl 2 tZ)i^xmj&m2 l±. f 
-^WJlfl»l»3 2 1 5©f-^l 

1 3-M££ 0 

[0 0 7 2] Xf^SPn H*SV»T3feife^2l±, 3£ 

mizfcctzv&zeEiftu-ezx&b-f. zviixa 
( i ) ^zm-o'^xr-tmmizfocfc&ms.'gimfc®. 
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t^SLTiJ^ C 2 (±-y-*ttJH*«8U 
T § £ £ T-X f- v ~f S P 1 2 ^lo T -f - * tt^OflglJ 

[0 0 7 3] :jli:itLTXf y7'SP13T-tfgf 

iiEfl^ci, if&;b*> (l) Si:io'i>Tf-?i 

LXH<0, ;ohiM12lj:^T7ysP14'\ 

70 [0 0 7 4] Xf 7ySP14i:i3V'tMI2li 1 
(1) *tC&oT«jfcj£JC£i;fcWjE|£*7 ! *-*D 1 7 

fts >k<OXfy -fS P 1 5^&£o 
[0075] Xf^ySPl 5t-*v»T*iftJ8 2Ji. Ill 

L, ^Xf 7 ys P 1 6-^& 0 
[0 0 7 6] Xt7 7*SPl 6CJ3v>ti«2l±, X 
x 7 V S P 1 5 X-M1R L tztiHHKtMtt i^t*y± 

ft, SM£*B«3^*fclU ^f77'SPl 7-M£ 

[0 0 7 7] -*xt7 7-SP2t:fc^t»ilKi3 
(i, &%g2 73>t><Oi§fcH;.fc *K C*v^3ie§*tT< 

l mvs&i ttt * mm l * ft. *^f7ysP3 

[0 0 7 8] ItXf 7 7"SP 1 7KiJV»-C&ifcJ§2 
50 li, Xf77"SP15 X'MiK L fc«H5-ffc*»|#*K «t *) 

^m«5tS3^ML. XT7ySPll^J 0 
[0 0 7 9] Xf7 7 , SP3Cljv.TMM3lj:, 

[0 0 8 0] i<Oj: •) C-b^7-MIftyXf A 1 T* 
l±, »HfB»« 3**0. 667 [msec] « (171/-Aft) U 
Xr7 7"S P 1 T-*7gL7t$® n D pS*5ett^^^2^ 

40 ^- ncfigofcafltjaa^w* 1 y^-^w-&xm<oi& 

[0081] *<r>m^ hi otz^-ri^tc, sflaK 
(*«) tciL.i:7cfsii^-r : 5r^* > ^^-7'7 f (« 

50 TcJgcotevMCTx.Jf^^-^^Ox^^ hf-?) i£ 
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<^ig*i:ft4o 

[0 0 8 2] La»L&a f <c>EJl 1 H^-ri^tz, ${f,5 

h mm (;o^r(±, ^^iiM^a^Mi^^f 

ft4o 

[0 0 8 3 J (2) »f£Rtf»* 

[0 0 8 4] <-Ur**»2l±, S«n D n?t*5e«<OttjE 
fft*&W¥^£ll2r£«>»R£ii (07) K&oT, 
aj&ffl^-ftSEPai 2 1 HiittiflF^bjEP****- K 
o <r> r = l / 2 ft^Vcfi&Jk yfQPSK SEH^rstofc-a- 

*-KlOR=l/2flFtft*A»0 f 16-QAM 

[0 0 8 5] t£oTKtt»2M\ MIEl»coSfifiR«5e 
l^-KO, -=e- KlXtt*- K2<0«gJ£##S<7) 

ft- « v » t § tti9HMt«fi*s:oa*?tt* km<± ft v> 

4 i £: Uft£ 0 

[0 0 8 6] i«5i-7U**H2«i, «!Em«oS«n a n K 
*56H* f «P^ffcjEP*A * WW" * ROfl Bf^m t ft 4 

%B£1£ttia<9te-e*4t ffi&KoA^-r-^tt 
£ t£« s -± Z> i t a* r- # 4 o 

[0 0 8 7] *fc|fe»H2Mt, SHRrttBtt3*"baft]S 

»ffc£5Sv».5> i t ft < a-— if tf%>W.1rZ>X-i>?> n •f- ? 
«gi 1 1& t ft r- 9 ama jt * mm lz «Ki- 4 i 

[0 0 8 8] J£LtO**KJ:*tHr, -tA' 9 

MSKitseitaofajflii-^saflMt-^Di 5©f--?i 

RWflWfcSEP^CoajRaH* (87) CtoTS$ff 
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let*), S»flF-f-ftSE«*^;oas?«o««r)2;if4c; t*» 
H. 

[0089] ( 3 ) m<r>mm<nwm 

ftiJJijjEo*ifeo^S{;u^»r(±, aiftisti lt^m 

^2 K-fctt4£fg3H£t LT07>tt2 4. 

2 3, j££„fttt2 7. HUMS 2 S&O^ftfifflfy 

/0 ftfcLTO*MP»4 0(:^t4S«p a p«titIE§G3 0 £v> 
LT (1) A»=*-^*f'-^««tt*KS*4Ct*±i 

W 1 1-4**f*»t £ff t c b iz «t •) Ste$«p°p«ii^« 

wfci-***f*n\ -rftto*>sff n °„s«7£ffi^*jfe<7)^ 

Btl±i£^ (*ii^v7 t #lC(i^»ft* 

20 [0 0 9 0] tfc±J60JK»UJ3V»TI± % j&RnTtlftf? 
^it^mttt LTSSSeLfc-t- K0, K 1 X<±* 
- K 2 co 3 iSOif^t, ^-rtlfroW^ft&mttiM 

QPSK^i^l 6-QAMMi*a;i:R4ie.5?j 
lift < AS K(Amplitude Shift Keying), FSK(Frequ 
ency Shift Keying), PSK(Phase Shift Keying), B 
P S K (Binary Phase Shift Keying), M S K (Minimum 
Shift KeyingJ^fiOlfecott^co^P^^fflv^ J: n \,z 
30 LT<£>ftv> 0 

[0 0 9 1 ] £ f>tc±i£<0*Jfecoff^^i5v^rJi, ${I 

J^-g-tCov^T^/c**, *»Wtti*H-R<br. 7U- 

AmttT-ra«Fic^ng$*t4*-f-^fitoH#-e2 if -y 

Tf>£v> 0 3 If y H^±T*«L^^tCJ±, $« D D n«4f 
Sti-at jEik J9 2 -^ii*g-t 4it* { fH„ 
[0 0 9 2] $ e>{:±^co*JfecojT^.tzi5t^r(±, 

4 PDA (Personal Digital Assistant) -^vf— y-J-A- 

[0 0 9 3] 

so < LTmm-f^&r-?<om.mizfcctcr-?Mms>K 



-8- 



15 

[0 2] «^rmiS«lW|5iK#JS*^fB&^ro y 
[13] MgOIKifii-f t«rn 7 ?|f* 
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16 

[0ii] M? hJL^-u- him-f¥f&&&mr-*> 
i •t^^-te^iiftvT.f-A, 2 maim, 3 — 

12,27 jeffiflttlk 1 3 



14] KU^C^^fb^P^^^i-B&^dT* 70 f-?««OT», 14, 3 1 



1 5' 



[0 5] *p#*ol«sottWu«i-4*«B-c*4. 
[0 6] Sr« B D n^*^*T-*-^cort#^^-f^[iT- 

[0 7] Sr«n D nRit^ln^o'^r^-§-fb^P^^^ 

[0 8] Si&^fk^ilSCcoiiK*«;^^i-^fil;7*n 



-*«tn«-si-s&, 1 6 sfisKasgsc, 1 1 -g 

mS>%Hy hit ASP, 18 ^SUglk 2 1 ®Jc4r 

-SHt^PSP, 19, 2 2 2 5 ©J^It--- 

?%tmm>. 2 6 ^F-tfh^psc, 2 8 msnsik 2 

9 Sfi» a »ff7 httaSSf, 3 0— ••$«p° D g«IE 

W» 3 2 T-'-^aSfl^SC, 3 5, 3 6 y 

T®& 0 



[01] 



[02] 




3 mmmsm 



01 -te^—mte&mis^TM. 



[14] 



see 



D1 12 d: 



-D10 



I ^J3 04 



^ 4 



AMP 



'IB 



^18 



^17 



^16 



20 



05 



15 



1 f* x 06 









0 


R=1/2 


0PSK 


1 


R=1/2 


16-QAH 


2 


R=3/4 


16-QAM 



B2 |§«fi«(0@SM 



04 



:Z5dB 



1S6] 
dynaic range=20dB 



-20dB ^/-17.St^-15dB ^IZ&^AlftB J-1.* bJ-5A /-2.&B 

000 [ 001 f 010 I 011 I 100 1 101 1 110 I 111 



-18.75 -16.25 -13.75 -11.25 -8.75 -8.25 -3.75 -1.25 



0 e se&frttjetsm^-* 
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D15 

A 



32 



21 



Sit 

SH§-<b 



j ft/Mi 



[113] 



D20 

^j 5 D21 ^j 6 D22 



► -40 «sh& 



D1 7^~4 ^ 



Li 



29 



D16 



















22 



013 

± 



025 



23 



24 

-D24.D26 



D11 

27 
-01 2 

-28 



S3 £J6JiC0[n]&f*j£ 



[H5] 



0.1 w 0.0 



1.1. 1.0.0. 1.0.0.0. U. 1.1.0 



1,1 

0 

(A) QPSKjt3|^ 



1.0 



[i7] 
dyneaic range=2WB 



-2. 



17.0* -6.<kB 
-20dB yfl7.5<c/-15tJB /l25dB/-10cB /-7. $dB/-5cfi 



ooo : ooi 



<fi/-15tJB /-12 5^-10* /- Z5d 
I 010 f OH | 100 | 101 1 f 110 j "TR" 



Z&fi/-0dB 



flPSKOM/Z) 



16-OAM0?=l/2) 



: 16-QAM(R=3/4) 



-K0 



*-K2 



1.1.1.0.0.1,0.0.0,1,1.1,1.0 



Q1.Q0 qui 
0 © 

QUO quo 

O 0 


QAQI QQQ0 
0 © 

Q^LI QQIO 


lt?0 1.U.1 

0 0 

UQO 1.U1 


1.01.1 U1.0 
C 0 

1.QQ1 UQO 



(B) 1 6-QAMMH*3£ 

05 &ga*a 



07 ^{t^ga^itos^^ 

[0 8] 

21 
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[19] mi o] 




m 9 &fc&nm-£m&zfT-*mm\z& ctz&mmm^m 



[mil] 




0.011 1 1 1 1 1 1 

-15 -12 -9-6-3 0 3 
Ec/MttdB] 



Hi 1 bf«? KX7-1/-H 
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